Use of the fused NS4A peptide-NS3 protease domain to study the importance of the helicase domain for protease inhibitor binding to hepatitis C virus NS3-NS4A.
The NS3 protein of hepatitis C virus is unusual because it encodes two unrelated enzymatic activities in linked protease and helicase domains. It has also been intensively studied because inhibitors targeting its protease domain have potential to significantly improve treatment options for those infected with this virus. Many enzymological studies and inhibitor discovery programs have been carried out using the isolated protease domain in complex with a peptide derived from NS4A which stimulates activity. However, some recent publications have suggested that the NS3 helicase domain may influence inhibitor binding and thus suggest work should focus on the full-length NS3-NS4A protein. Here we present the characterization of a single-chain protease in which the NS4A peptide activator is linked to the N-terminus of the NS3 protease domain. This protein behaves well in solution, and its protease activity is very similar to that of full-length NS3-NS4A. We find that this fusion protein, as well as the noncovalent complex of the NS4A peptide with NS3, gives similar Ki values, spanning 3 orders of magnitude, for a set of 25 structurally diverse inhibitors. We also show that simultaneous mutation of three residues on the surface of the helicase domain which has been hypothesized to interact with the protease does not significantly affect enzymatic activity or inhibitor binding. Thus, the protease domain with the NS4A peptide, in a covalent or noncovalent complex, is a good model for the protease activity of native NS3-NS4A.